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Breast cancer characteristics of
Vietnamese women in the Greater San
Francisco Bay Area
ABSTRACT� Objectives To examine breast cancer characteristics of women of Vietnamese ancestry liv-
ing in the San Francisco Bay Area in comparison with those of other racial or ethnic groups in the same
area. � Design Data were obtained from the population-based Greater Bay Area Cancer Registry, part of
the Surveillance, Epidemiology, and End Results program. We included breast cancer cases diagnosed from
1988 to 1999 and compared the age at diagnosis, stage and histologic grade at diagnosis, estrogen- and
progesterone-receptor status, and surgery types across racial or ethnic groups. We also modeled the effect of
patient and clinical characteristics and hospital and physician on the racial or ethnic variations in surgery type.
� Results Vietnamese women were younger at diagnosis than other racial or ethnic subgroups (mean age,
51.0 years), with 49.6% of the diagnoses occurring in patients younger than 50. They were also significantly
more likely to have received mastectomy for their in situ and localized tumors (61.1% having mastectomy)
than women of other racial or ethnic groups. The increased likelihood of having mastectomy among Viet-
namese women was not affected greatly by age, year of diagnosis, tumor stage, histologic grade, or physician,
but was partly attributable to the hospital of diagnosis. � Conclusions The effects of a lower mean age at
diagnosis and the reasons for an unexpectedly higher percentage of mastectomies in this Asian subgroup should
be further explored.

In the United States, there are documented racial or ethnic
differences in breast cancer incidence, mortality, and sur-
vival.1 Despite that its incidence and mortality rates are
lower than in other racial or ethnic groups, breast cancer is
the most common malignant disease and the second lead-
ing cause of cancer mortality among Asian American
women as a group.1 Although reports have been published
on the epidemiologic characteristics of breast cancer in
Asian subgroups, including Chinese, Japanese, and Filipi-
nos,2-5 reports on the descriptive epidemiology of breast
cancer in Vietnamese women are limited, despite that
Vietnamese are the most rapidly growing Asian and Pa-
cific Islander subgroup.6,7 General cancer patterns have
been reported for Vietnamese immigrants in Los Angeles
County8 and in other parts of the world,9-11 but none of
these publications are specific to breast cancer.

The metropolitan San Francisco Bay Area in California
has the second largest Vietnamese population concentra-
tion outside of Vietnam.6 In this article, we describe breast
cancer patient and tumor characteristics among Vietnam-
ese women living in this area.

PATIENTS AND METHODS
Cancer incidence data were obtained from the popula-
tion-based Greater Bay Area Cancer Registry, part of the
national Surveillance, Epidemiology, and End Results
(SEER) program. The Greater Bay Area Cancer Registry
comprises the San Francisco-Oakland and San Jose-
Monterey registries and covers the counties of San Fran-
cisco, Alameda, Contra Costa, Marin, San Mateo, Santa
Clara, Monterey, San Benito, and Santa Cruz.

Subjects selected for this analysis were Vietnamese,
non-Hispanic white, Hispanic white, black, Chinese,
Japanese, and Filipino women living in the registry’s
catchment area when diagnosed with a malignant breast
tumor during the period January 1, 1988, through De-
cember 31, 1999. Race and Hispanic ethnicity in the
cancer registry database are obtained from medical records
or death certificates.

Tumor stage at diagnosis was defined as in situ, local,
regional, distant, or unknown stage and was classified as
follows: in situ tumors have not penetrated the basement
membrane; localized tumors are confined within the breast
tissue; regional tumors have penetrated through the tissue
or involve regional lymph nodes; distant tumors have me-
tastasized to distant organs, bones, or lymph nodes; and

Summary points

• The Vietnamese population is one of the most rapidly
growing groups in the United States, particularly in
the Greater San Francisco Bay Area, a region that has
one of the largest concentrations of Vietnamese
outside of Vietnam

• Vietnamese women diagnosed with breast cancer tend
to be younger than women in other racial or ethnic
groups, with half of the diagnoses occurring in women
younger than 50

• Vietnamese women were significantly more likely to
have received mastectomy for their in situ and
localized tumors than women of other racial or ethnic
groups; this trend was partly attributable to the
hospital of diagnosis
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unstaged are nondistant tumors with insufficient data for
classifying as organ-confined or not. Information on the
age of the patient, tumor characteristics at diagnosis, and
surgical treatment was collected by abstractors directly
from patients’ pathology and medical records and trans-
mitted to the registry. The data recorded in the cancer
registry include information collected for a given tumor 4
months after diagnosis.

Average annual age-adjusted incidence rates were com-
puted using the direct method of standardization for cases
diagnosed during the period 1988 to 1992.12 We used
1990 US census denominator data specific for each of the
racial or ethnic groups. We restricted the dates of diagnosis
to these 5 years because whereas population estimates for
specific Asian and Pacific Islander subgroups are now avail-
able from the US census for the year 2000, cancer data are
available only for diagnoses occurring through 1999. All
incidence rates are reported per 100,000 population and
are adjusted to the 1970 US standard population.

Unconditional logistic regression was used to compute
odds ratios (OR) and 95% confidence intervals associated
with having a mastectomy compared with having no sur-
gery or lumpectomy, controlling for other demographic
and clinical characteristics. All analyses were performed
using statistical software (Statistical Analysis Software, ver-
sion 6.12; SAS Institute, Inc, Cary, NC).

RESULTS
Among Vietnamese women, the average annual age-
adjusted incidence during the period 1988 to 1992 was
34.8 per 100,000 for in situ and invasive breast cancer
combined, compared with higher rates among women in
the other racial or ethnic groups (from 81.6 to 146.4 per
100,000 for Asians [Chinese, Japanese, Filipinos] and
non-Hispanic whites, respectively) (table 1). The number
of Vietnamese breast cancer cases was too small for a
meaningful age-specific analysis of rates.

For cases diagnosed between 1988 and 1999, Viet-
namese women were younger than other racial or ethnic
groups at the time of diagnosis (table 2). Vietnamese

women were more likely than non-Hispanic whites to be
diagnosed with poorly or undifferentiated tumors and to
have negative estrogen- and progesterone-receptor status.
Vietnamese women were also more likely to receive mas-
tectomy for their tumors, regardless of the stage, than
other racial or ethnic groups.

Table 3 shows the relative odds associated with having
mastectomy compared with non-Hispanic whites as a ref-
erence group. Vietnamese were almost 80% more likely
than non-Hispanic whites to have a mastectomy; this OR
increased to 2.0 after adjusting for age and year of diag-
nosis. Adjustment for stage and histologic grade at diag-
nosis also did not affect the OR for Vietnamese, although
adjusting for attending physician and hospital of diagnosis
decreased the OR about 40%. Most of the decrease in the
magnitude of the OR was attributable to the hospital of
diagnosis. Similar results were seen when the analysis was
restricted to in situ and local stage disease (data not
shown).

DISCUSSION
In our examination of breast cancer patient and tumor
characteristics among US Vietnamese women compared
with other racial or ethnic groups, we found a notably
younger age distribution of Vietnamese breast cancer pa-
tients, which reflects the younger immigrant cohort com-
pared with the general US population and with the other
three large Asian subgroups, Chinese, Japanese, and Fili-
pinos. This striking finding parallels that of a recent study
that found a similarly young age distribution among
Mexican women in Mexico.13 Like the Mexican breast
cancer cohort, half of the Vietnamese patients in our study
presented with breast cancer at an age younger than 50.
The effect of a considerably younger age at diagnosis needs
to be further researched and taken into consideration in
clinical practice.

Despite endorsements by the National Institutes of
Health, the use of breast-conserving surgery for early-stage
breast cancer in the United States continues to show a
marked geographic variation.14,15 A recent analysis of
California Cancer Registry data showed an increasing
trend in the use of breast-conserving surgery for early-stage
breast cancer and that younger women were significantly
more likely to undergo breast-conserving surgery.16 In our
data, relatively younger Vietnamese women with early
breast cancer were nevertheless more likely to undergo
mastectomy. Our finding is consistent with the observa-
tion made by Morris and colleagues, who found that the
odds of undergoing breast-conserving surgery among
Asian and Pacific Islander women in California were sub-
stantially lower than the odds among white and black
women.16 Despite initial lower costs, Barlow and col-
leagues showed that mastectomies were slightly more ex-
pensive than breast-conserving surgery over 5 years15;

Table 1 5-year counts, average annual age-adjusted incidence rates (per 100,000 population), and 95%
confidence intervals (CI) for female breast cancer by race or ethnicity among residents of the Greater San
Francisco Bay Area, 1988–1992

Race or ethnicity

In situ plus invasive
breast cancer

Invasive
breast cancer

Patients,
no.

Rate
(95% CI)

Patients,
no.

Rate
(95% CI)

Vietnamese 49 34.8 (24.9-46.4) 41 28.7 (19.8-39.2)
Non-Hispanic white 16,349 146.4 (144.1-148.8) 14,108 125.3 (123.1-127.4)
Hispanic white 1,571 100.2 (95.2-105.4) 1,395 89.1 (84.3-93.9)
Black 1,404 116.0 (109.9-122.3) 1,220 100.6 (94.9-106.4)
Chinese, Japanese,
and Filipino

1,481 81.6 (77.5-85.9) 1,250 69.0 (65.2-73.0)
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thus, cost should not be a factor in deciding the mode of
surgical treatment. We found that the increased likelihood
of having mastectomy among Vietnamese women per-
sisted even after adjusting for tumor characteristics and
physician, although adjusting for the hospital of diagnosis
accounted for some of the racial or ethnic variations in
mastectomy use.

Besides clinical characteristics, socioeconomic and cul-
tural factors may be associated with the choice of treat-
ment. Indeed, several researchers have found that lower
socioeconomic status is associated with increased odds of
having mastectomy,17-19 although this effect was not
found in all studies.20 Physician characteristics, such as
sex17 and year of training,21,22 and extent of communi-

cation between physician and patient17 were also found to
be associated with use of breast-conserving treatment. Un-
fortunately, detailed information regarding patients’ socio-
economic status, cultural factors, and physician character-
istics is not available in our dataset, thus limiting our
ability to examine these associations further.

Because it has been established that breast-conserving
surgery and mastectomy are equally effective in the treat-
ment of early-stage breast cancer, much research has fo-
cused on quality of life following the various treatment
modalities. Studies consistently show that although there
are no differences in fear or concern of recurrence after
either type of surgery, there appears to be a more favorable
outcome in body image for breast-conserving surgery over

Table 2 Distribution of patient and tumor characteristics (percentage) at diagnosis by race or ethnicity among women in the Greater San Francisco Bay
Area diagnosed with breast cancer, 1988-1999

Characteristic
Vietnamese
(N = 280), %

Non-Hispanic
white

(N = 41,979), %
Hispanic white
(N = 4,395), %

Black
(N = 3,516),

%

Chinese,
Japanese, Filipino
(N = 4,627), %

Age, yr
Mean (SD) 51.0 (11.9) 62.1 (14.1) 57.3 (14.1) 58.4 (14.5) 56.9 (13.6)
<50 49.6 22.5 32.9 31.6 35.1
50-59 27.5 22.3 23.7 21.9 22.9
60-69 13.2 22.6 22.0 21.0 21.5
�70 9.6 33.6 21.4 25.5 20.5

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Stage at diagnosis
In situ 17.1 15.3 13.5 14.9 19.7
Localized 50.7 55.8 50.1 47.4 50.4
Regional 26.4 24.1 30.9 30.1 25.2
Distant 3.6 3.4 4.2 5.7 3.4
Unknown 2.1 1.5 1.4 1.9 1.3

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Histologic grade at diagnosis
Well differentiated 11.1 13.1 9.4 7.9 11.3
Moderately differentiated 29.6 28.8 26.4 23.8 30.0
Poorly or undifferentiated 30.7 23.6 30.8 35.4 27.7
Unknown 28.6 34.6 33.5 32.9 31.0

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Estrogen-receptor status* N = 236 N = 30,802 N = 3,321 N = 2,495 N = 3,584
Test not performed 19.1 19.7 17.3 18.5 22.6
Positive 55.5 64.0 59.0 50.7 58.1
Negative 25.0 16.1 23.4 30.8 19.0
Borderline or indetermined 0.4 0.3 0.3 0 0.3

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Progesterone-receptor status* N = 235 N = 30,450 N = 3,280 N = 2,741 N = 3,546
Test not performed 19.2 20.2 17.8 18.9 23.0
Positive 48.1 54.8 51.9 43.1 51.8
Negative 32.8 24.7 30.0 37.8 24.8
Borderline or undetermined 0 0.4 0.4 0.2 0.5

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Surgery†
None 1.8 3.5 3.9 6.3 3.6
Lumpectomy 34.3 45.9 41.9 47.1 39.6
Mastectomy 63.6 50.3 53.7 46.2 56.4
Type unknown 0.4 0.3 0.6 0.5 0.5

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Surgery†‡
None 0 0.9 1.0 1.1 0.8
Lumpectomy 39.0 53.4 51.5 58.5 47.4
Mastectomy 61.1 45.6 47.4 40.3 51.7
Type unknown 0 0.1 0.1 0.1 0.2

*Estrogen- and progesterone-receptor information was not collected in the cancer registry until 1990.
†Most extensive type of surgery performed during first course of surgery, recorded up to 4 months after diagnosis.
‡In patients with in situ and localized tumor.
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mastectomy.23 To our knowledge, however, no studies
have been done of quality of life after breast cancer treat-
ment among Vietnamese women. Additional studies
should focus not only on identifying the cultural and cli-
nician-associated factors related to the higher prevalence of
mastectomy among Vietnamese women, but also the
physical and psychosocial effects of mastectomy and
breast-conserving surgery in this population.

Breast cancer incidence rates vary widely among dif-
ferent racial or ethnic populations in the United States.1

Studies of Chinese, Japanese, and Filipino women suggest
that not only are breast cancer incidence rates higher
among those who migrate than those who do not,3 but
also the breast cancer risk increases over several generations
and approaches that for US whites.2 In concordance with
national SEER data, our data show that the incidence rate
for Vietnamese women in the Greater San Francisco Bay
Area was relatively low compared with that for other racial
and ethnic groups1; however, given that a large proportion
of Vietnamese are first-generation immigrants, their can-
cer experience may reflect influences associated with their
country of origin to a greater degree than that of other
Asian subgroups. Updated incidence rates using 2000 cen-
sus data and contemporaneous cancer data would indicate
whether rates among Vietnamese have indeed increased.

Our results may be affected by racial or ethnic misclas-
sification because information on race and ethnicity in the
cancer registry may not always be based on self-report.
Indeed, Swallen and colleagues showed that in the Greater
Bay Area Cancer Registry, about 20% of cancer patients
who were classified as Vietnamese were probably Chinese
instead. However, misclassification occurred more often
for men than for women, and whereas incidence rates
adjusted for misclassification were 15% lower among
men, they were only 3% lower among women.24 Never-
theless, studies of Asian migrants continue to provide
valuable clues for identifying breast cancer etiologic
factors. Studying Vietnamese migrants specifically not
only will provide insight into risk factors that are unique to

the culture and lifestyle of Vietnamese, but also will al-
low us to design culturally sensitive prevention and
early-detection strategies in this rapidly growing US
population.25,26

The Institute of Medicine recently released a request
for US cancer data on minority groups, particularly dis-
aggregated Asian and Pacific Islander subgroups.27 Our
findings highlight the importance of reporting and inter-
preting cancer statistics for these specific groups. In addi-
tion, they show that reporting disaggregated health data
for specific racial or ethnic populations can produce more
meaningful study results and statistics that can be appli-
cable in public health and clinical settings.
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